An endogenous activator protein in human placenta for enzymatic degradation of glucosylceramide.
An endogenous, heat-stable and pronase-sensitive activator for enzymatic hydrolysis of glucosylceramide was detected in the crude lysosome-mitochondria fraction of human placenta. Its properties differ distinctly in several important respects from those of the previously described glucosylceramidase activator. The activator reported here had no effect on crude glucosylceramidase with either glucosylceramide or 4-methylumbelliferyl-beta-D-glucopyranoside as the substrate in the presence of either sodium taurocholate or phosphatidylserine. On the contrary, glucosylceramide hydrolysis by the enzyme partially purified through Octyl-Sepharose 4B chromatography was stimulated by this activator 6-9-fold in the presence of either sodium taurocholate or phosphatidylserine. The Km for glucosylceramide in the presence of the activator was 1/3 of that without the activator. In the crude enzyme fraction, the activator was present in a 16-fold excess over the minimum amount necessary for full activation of the enzyme. Hydrolysis of the fluorogenic substrate by the post-Octyl-Sepharose enzyme, however, was not stimulated by the activator. Similarly, hydrolysis of galactosylceramide by galactosylceramidase obtained from the same Octyl-Sepharose chromatography was not stimulated. Our observations are consistent with the idea that glucosylceramidase is saturated by, or perhaps tightly associated with, this activator in the placenta and that they are dissociated by the Octyl-Sepharose chromatography. In fact, the properties of the combined post-Octyl-Sepharose enzyme and activator closely mimic those of the crude enzyme without added activator.